The total-cross-section data on 7i-+p, E~p, E+n, pp, pp, pn, and pn Regge pole (P) and the Regge exchanges corresponding to the pA&(1310), sp(1525), f0(1250)g members of the tensor nonet comprise the even-C exchanges. The residues of the Regge poles are related by SU(3) symmetry. The model is consistent with the experimental total cross sections. A statistical fit to the data yields information on f/d ratios, Regge-pole residues, and trajectory intercepts at zero-momentum transfer. These parameters are in turn used to predict the real parts of the forward elastic-scattering amplitudes.
I. INTRODUCTION HE observed forward peaking of high-energy elastic-scattering processes 3+8 -+ 3+8 is suggestive of meson exchange in the 3 channel: A+AĨ I+8 (Fig. 1) . A natural framework for this dynamical picture is provided by the Regge hypothesis in the pole approximation. ' Incorporation of unitary-symmetry predictions for the Regge-pole residues yields a tractable model for a phenomenological analysis of high-energy elastic-scattering amplitudes. A critical analysis of the model becomes possible by restricting the study to total cross sections which are linearly related by the optical theorem to the imaginary part of the forward elastic amplitudes. The simpli6cation which results at the forward direction is due to the following factors: (i) only the helicity non-Rip s-channel amplitudes contribute, (ii) ' Some recent applications of the Regge-pole hypothesis to highenergy phenomena and sources of earlier literature can be found in
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The relevant diagonal elements of V are given by Vz'= (po+n)/V2,
The usual 3)&3 matrices for the pseudoscalar-meson octet and the baryon octet" will be denoted by N and B, respectively. Then the general SU(3)-invariant interaction Lagrangian for the residues at t=0 of the vector-meson Regge poles has the form: (10) where ( ) denotes trace over SU(3) indices. We adopt the conventional normalization f+d=1. The residues of the vector-meson Regge poles can be expressed in terms of the SU(3) parameters of Eqs. (9) and (10) "B. Sakita and K. C. Wali, Phys. Rev. 139, 31355 (1965) . (12) y"=(f+d+2P)y~v
Combining the results of Eqs. (3), (5), (11), and (12), we obtain for the h~N and h~~. 2~~+y= 2 r Mv'rNvR~py(s) y , ' [&Jr'-,~x' j=vssvVn vRx"(s), (13) (14) (15)
. (17) An immediate prediction of Eqs. (13) and (14) is (18) Z'2 =~Z n+~ (19) which is the Regge-pole form of the SU(3) sum rule, "
5- If this type of ansatz can be extended to nonet couplings, then we might expect that P=O in Eq. (10).
Nevertheless, we make no such restriction on the value of P in our analysis.
From Eqs. (13) - (17) Qp and clp&ep As a working hypothesis we take n"=o. p and allow a p and n& as free parameters. Nevertheless, we 6nd that our solutions are quite insensitive to the precise value of a" in the interval n&&e"&o.p.
The T3' mass splitting of the members of the vector meson multiplet may be represented as m'=a(VV)+b(XVV)+c(V)'+d(V)(XV), (20) where the 3)&3 matrix X is X tI --8 ebp3. With the Okubo "ansatz"' that terms involving (V) do not appear where F+D= 1. In terms of the SU(3) parameters, the
residues of the R, I",S Regge poles are given by
The same values of f/d and a, are also obtained from a fit to the Asr~a lone. The f/d ratio as defined in Eq.
(10) applies to the Regge pole residues at t=0. Since in general both the conventional y"and a""vector- . 'L& pp &p-) = -V Kr'R-pa p(s), According to the analysis of the 2+ meson decay rates, the most attractive solution is for «=0. In Fig. (6) we show the 6t for &=0. For this particular choice of e, we see from Fig. (5b) 
V. FORWARD ELASTIC AMPLITUDES
between theory and experiment occurs for both 6"" and Z"", the discrepancy could not be described in terms of the exchange of one additional SU(3) multiplet.
In terms of our model, Eqs. (15) and (28) Figs. 8(b) and 8(c). px-", p~-, p"-", and p"-are predicted to be small whereas p~+", p~+", p», and p""are appreciably in size. A number of experimental determinations" exist for p» as indicated in Fig. 8(c This result is in essential agreement with the prediction derived from the analysis of the total cross sections as shown in Fig. 8(c) .
In Table II Since the meson-exchange model considered in this paper is consistent with all the high-energy total-crosssection data, the model is not only a means of understanding high-energy phenomena but also of determining parameters which are interesting in other contexts. In particular, for the zero-momentum-transfer " B.Desai and P. Freund, Phys. Rev. Letters 16, 622 (1966) .
